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(54) Torqulng apparatus 

(57) The apparatus has a split ring 64 which engages a member 88 to which a torque load is to be applied. The split ring is 
initially loaded to establish a threshold friction load between the split ring and the member. The split ring 64 is loaded into 
gripping engagement with the member 88 during a forward (torque input) operation; and the split ring is released from the 
member during a return operation to achieve repeated operation without removing the apparatus from the member to be 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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" TORQUING APPARATUS" 

2211771 

This invention relates to a torquing apparatus. More 
particularly, it relates to a torquing apparatus which is 
especially useful for torque wrenches and with which it is 
possible to deliver a series of torque inputs or loads without 
the need for and complications of a ratchet mechanism. 

Many kinds of torque wrenches are known in the art, 
including manually operated wrenches and wrenches that are 
powered hydraulically or pneumatically. It is often desired 
that such wrenches be capable of delivering a sequential series 
of torque inputs or loads to a fastener without removing the 
wrench from the fastener and repositioning it each time. Such 
sequential operation requires some kind of ratchet mechanism (or 
similar mechanism) in order to recycle the wrench for each 
succeeding operating stroke while the wrench remains on the 
fastener being tightened. 

While such wrenches (i.e. , ratchet ^wrenches) are generally 
suitable for their intended purposes, they do have a number of 
problems or undesirable features. For example, the nose radius 
of the wrench around the output drive shaft is a critical 
limiting factor in determining accessability of the wrench to 
fasteners that are located in remote or closely confined 
places. Simply stated, if the nose of the wrench is bigger than 
the available space around the fastener, then the wrench can not 
be positioned to mount the output drive shaft on the fastener. 
In ratchet wrenches, the ratchet mechanism generally dictates 
the size of the nose radius of the wrench, so the ratchet 
becomes a limiting factor in determining the accessability of 
the wrench to closely confined places. 
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in prior art ratchet type wrenches, the ratchet also defines 
the minimum stroke of the wrench. As a result, it is not 
possible, at least with powered wrenches, to adjust the length 
of the stroke at the discretion of the operator of the wrench. 

in ratchet type wrenches, it is often necessary to 
incorporate a "no back" feature to deal with the problem of the 
release of wound up torque in the fastener during the return 
stroke of the wrench. This release of wound up torque may 
present an operational problem in lost motion in the wrench 
which may prevent the ratchet from resetting. 

Ratchet type wrenches are also inherently complicated by the 
complications of the ratchet mechanism; and the ratchet 
mechanism establishes the operational load limit of the wrench 
because all of the torque load must be transmitted through the 
ratchet mechanism. Also, the cost of the wrench is increased as 
the requirements for complexity and sophistication of the 
ratchet mechanism increase. 

Viewed from one aspect the invention provides 
a torquing apparatus including: 

split ring means for mounting on an* item to which a torque 
load is to be applied, said split ring means having a gap 
therein and a generally cylindrical inner surface- 
loading means to establish an initial gripping engagement 
between said split ring means and the item to be torqued to 
restrain slippage in a first direction between said split ring 
means and the item to be torqued; 

lever means connected to said split ring means to deliver a 
torque load through said split ring means to the item to be 
torqued; 
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grip enhancing means to increase the gripping engagement 
between said split ring means and the item to be torqued upon 
the delivery of increased torque to the item to be torqued; and 

release means to release the gripping engagement between 
said split ring means and the item to be torqued to permit 
slippage in a second direction between said split ring means and 
the item to be torqued, said second direction being opposite to 
said first direction. 

The above discussed and other problems of the prior art may be 
overcome or alleviated by the torquing apparatus of the present 
invention. In accordance with the present invention, a torquing 
apparatus is disclosed which achieves the delivery of torque 
loads in a new way or by a new concept. The torquing apparatus 
of the present invention makes it possible to sequentially 
deliver a series of torquing inputs or loads to a fastener 
without, the need for a ratchet mechanism, thereby eliminating 
many of the drawbacks caused by the presence of a ratchet 



mechanism. In particular, but not by way of limitation of its 
advantageous features, the present invention makes it possible 
to reduce the nose radius of the wrench to improve accessability 
to fasteners in closely confined places; and the apparatus of 
the present invention eliminates many of the problems heretofore 
present in ratchet mechanisms while still retaining the ability 
to be reset for a sequential series of torquing inputs to 
tighten a fastener without removing the wrench from the fastener. 

In accordance with the present invention, torque is 
delivered to a fastener or other load by a split ring mechanism 
which is mounted around an output drive shaft or drive bar or 
other element to which a torque load is to be delivered. The 
following discussion will refer to the split ring mounted on an 
output drive shaft, but it will be understood that the split 
ring may be mounted on any cylindrical surface which is to be 
driven, or it may be mounted directly on a cylindrical portion 
of a fastener. An inner cylindrical surface of the split ring 
is mounted around an outer cylindrical surface on the output 
drive shaft with these two parts being in a slip fit or running 
fit relationship when no load is imposed on the split ring. The 

split ring has e.g. a spring loading mechanism which applies an 
initial friction load between the ring and the output drive 
shaft* During the forward (i.e., torque load delivery) part of 
the stroke of the wrench, a force is applied to reduce the gap 
in the split ring to thereby lock the split ring to the output 
drive shaft. The greater the torque load applied by the output 
drive shaft to a fastener being tightened, the tighter the split 
ring will grip and lock to the output drive shaft. On the 



return stroke of the wrench, a force is applied to enlarge the 
gap in the split ring to thereby loosen the grip of th split 
ring on the outout drive shaft. Preferably, a spring mechanism which sets 
the initial friction load between the split ring and the output 
drive shaft compresses to permit this to occur. Then, the split 
ring is able to slip with respect to the output drive shaft to 
achieve a ratchet effect (but without all of the complications 
and problems of a ratchet mechanism) to permit the wrench to be 
recycled and repositioned for another forward (torque delivery) 
stroke. 

The torquing apparatus of the present invention makes it 
possible to deliver torque loads in a sequential series of 
strokes without removing the apparatus from the element being 
torqued by means of a new torquing concept which achieves the 
benefits of ratchet operation without the need for a ratchet 
mechanism and its complications. 

Another feature of the wrench of the preferred embodiment is 
that the stroke is infinitely variable. This has potential 
advantages in that, e.g., a long stroke may be employed in 
situations where speed of operation is desired, and short 
strokes may be employed in situations where high accuracy in 
torque loading is desired. By way of contrast, ratchet wrenches 
do not have variable stroke capability. 

An embodiment of the invention will now be described, 
by way of example only, with reference to the accompanying 
drawings, in which: 
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FIGURE 1 is a front elevation view of the torquing apparatus 
of the present invention used with a hydraulically powered 
wrench. 

FIGURES 2 and 3 are enlarged detail views of the torquing 
5 apparatus of the present invention, FIGURE 3 being taken along 

line 3-3 of FIGURE 2. 

FIGURE 4 is a view of the lever arm of FIGURE 1. 
FIGURE 5 is a view taken along line 5-5 of FIGURE 1. 

Referring now to the drawing, FIGURE 1 shows the general 
10 arrangement of the torquing apparatus of a preferred embodiment 

(indicated generally at 10) incorporated in a hydraulic wrench 
structure indicated generally at 12. The hydraulic wrench 
structure is known, per se, in the art, such as from Biach 
patent 3,745,858 (assigned to the assignee hereof and 
15 incorporated herein by reference) . While it is generally of the 

type shown in Biach patent 3,745,858, the hydraulic wrench 
structure shown in FIGURE 1 has been configured for use with the 
torquing apparatus of the present invention. The wrench 
structure has a pair of spaced apart opposed front and rear 
20 plates 14 (the top plate having been removed in FIGURE 1 for 
purposes of explanation) . The plates 14 are spaced apart by 
standoffs or spacers 16, 18, 20, 22. Each of the spacers is 



connected to the opposed plates 14 by dowels 24 and/or screw 
fasteners 26 extending from plates 14 into- the spacers. Spacer 
22 also includes a reaction plate 23 for reacting the wrench 
against a reaction surface. 

A hydraulic cylinder 28 is pivotally mounted between plates 
14 by a pivot pin 30 at one end of cylinder 28, Spacer 18 has a 
pair of depending plates 19 (only one of which is shown) which 
abut the plates 14 and form a yoke which straddles a reduced and 
flattened left end of cylinder 28, and pivot pin 30 is held in 
the plates 19. Cylinder 28 has a piston chamber 29 in which a 
piston 32 is located. A piston rod 34 extends from one side of 
piston 32 and passes through one end of cylinder 28. A spacer 
36 may be positioned at the other side of piston 32 to limit or 
adjust the stroke of the piston and rod. Hydraulic fluid to 
drive the piston and rod in the forward (torque delivery) 
direction is supplied to the left side of piston 32 by a 
passageway 38 connected to a hose connector 40 (which is, in V 
turn, connected to a fluid supply hose, not shown) . Similarly/ 
hydraulic fluid to drive the piston and rod in the return 
(reset) direction is supplied to the right side of piston 32 by 
a passageway 42 connected to a hose connector 44 (which is, in 
turn, connected to a fluid supply hose, not shown). Typically 
when hydraulic fluid is supplied under pressure to one side of 
piston 32, the other side of the piston is connected to a low 
pressure sump or reservoir. 

A lever arm 46 is pivotally connected by a clevis pin 48 to 
piston rod 34. In the embodiment of the present invention shown 
in FIGURE 1, the torquing apparatus 10 is 



connected to lever arm 46, and lever arm 46 also forms part of 
the torquing apparatus (as will be more fully described below). 
Torquing apparatus 10 is connected to lever arm 46 by a pivot 
pin 50. Referring to FIGURE 4, the lever arm 46 is shown in 
detail. The right end of lever arm 46 (as shown in FIGURE 4) is 
in the form of a clevis, and lever arm 46 has a cylindrical 
passageways 48(a) through the arms of the clevis to receive 
clevis pin 48. Lever arm 48 also has a cylindrical passageway 
50(a) near the other end which receives a pivot pin 50. Lever 
arm 46 also has a threaded recess 52 which receives a screw 
which forms part of the torquing apparatus . Lever arm 46 also 
has at the end adjacent to passage 50(a) a rectangular recess 54 
which defines a first shoulder 56 and a second shoulder 58. 

Referring now to FIGURES 1-4, and particularly to the 
details of FIGURES 2 and 3, the torquing apparatus is attached 
to lever arm 46 by a yoke or clevis consisting of plates 60 and 
62 which have circular passages 61 and 63 into which pivot pin 
50 is received. The plates 60 and 62 straddle lever arm 46. 
The torquing apparatus has a split ring 64; with the split ends 
being spaced apart by the spacing or gap 66. In practice, the 
size of gap 66 will vary depending on the diameter of split ring 
64, but it is expected the spacing will typically be between 
0.040 and 1.080 inches. In an embodiment made by applicant, 
spacing 66 was 0.063 inches for a ring of 1.594 inches ID and 
2.015 inches OD. It will be noted that the gap in ring 64 is 
relatively small to maximize the amount of inner surface 65 of 
the ring which will contact and grip an output drive cylinder. 



The split part of the ring is adjacent to lever arm 46, An 
extension member 68 projects from one part of split ring 64 and 
extends along a part of lever arm 46. The yoke plates 60 and 62 
extend from member 68 , and the bridging portion 70 between 
plates 60 and 62 is slightly spaced from lever arm 46 (see 
FIGURE 1). A rectangular land 72 projects from the other part 
of split ring 64. Land 72 on on the split ring 64 and recess 54 
on lever arm 46 are sized so that recess 54 fits over and 
surrounds land 72 with a slight spacing (on the order of 0.015 
inches) around land 72 (see FIGURE 1) so that shoulders 56 and 
58 of lever arm 46 form, in effect, a slip fit against the flat 
sides 74 and 76 of land 72. 

An adjustable screw 78 passes through slip passage 80 in 
extension member 68 and is threadably engaged in threaded recess 
52 in lever arm 46. Thus, screw 78 is fixed relative to lever 
arm 46, but it is movable (slidable) relative to extension 68. 
Passage 80 opens into an enlarged recess or pocket 82 which 
houses a stack of Belleville spring washer elements 84 (or other 
spring means). The Belleville spring array is retained between 
the floor 85 of pocket 82 and the enlarged head 86 of screw 78. 
In the absence of any other effects, the spring array serves to 
urge screw 78 and lever arm 46 to the left in FIGURE 1, whereby 
shoulder 56 of recess 54 bears against edge 74 of land 72 to 
urge the right side of the split ring in a leftward direction to 
try to close or reduce the gap 66 in the split ring. 

An output drive shaft 88 with cylindrical outer surface 89 
and a hexagonal central passage 90 is positioned within the ID 
of split ring 64. A drive bar of hexagonal or other cross 
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section (which mounts suitable socket elements for engaging bolt 
heads) will be located in hexagonal passage_90. Output shaft 88 
is held in plates 14 by snap rings 92 which fit into recesses 
reduced end portions on the OD of the output shaft and rest 
against the outer surfaces of plates 14. Bronze bearings 94 are 
positioned between the inner surfaces of plates 14 and both 
split ring 64 and the main cylindrical part of output drive 
shaft 88 to permit smooth rotational movement of the split ring 
and output drive shaft relative to plates 14. 

In the operation of the torquing device of this invention, 
the wrench will be positioned over a bolt or similar fastening 
element to the fastener, so that the coextensive axes of split 
ring 64 and output drive shaft 88 will be aligned with the axis 
of the fastener. The split ring and output drive shaft are 
sized so that in the absence of any load on the split ring, the 
split ring and the output drive shaft have a slip or running fit 
that will permit the split ring to move relative to the output 
drive shaft. The force of Belleville springs 84 against the 
screw head 86 acting through lever arm shoulder 56 and land side 
74 urges the ID 65 of split ring 64 against the OD 89 of output 
drive shaft 88 to provide an initial frictional engagement 
between split ring ID 65 and the OD 89 of the output drive 
shaft. It is an important feature of this invention that an 
initial or threshhold friction load be established between the 
ID of split ring 64 and the OD of output drive 88. Otherwise, 
the split ring will slip relative to the output drive during the 
forward (torquing) stroke of the wrench, and the wrench will not 
function properly. 



Pressurized hydraulic fluid is delivered to the left side of 
piston 32 to drive the piston and rod 34 to the right for a 
forward (torquing) stroke of the wrench. Rightward movement of 
rod 34 initially causes lever arm 46 to pivot slightly in a 
clockwise direction about pivot pin 50 (because the initial 
friction load or set between the ID of the split ring and the OD 
of the output drive prevents relative movement between the split 
ring and the output drive). The pivoting movement of lever arm 
46 about pin 50 loads lever arm shoulder 56 into firmer 
engagement with land side 74 which thereby loads the split ring 
in the direction to close the gap 66 (and then slightly reduces 
the load on the Belleville springs). This action to reduce gap 
66 causes a contraction of the inner diameter dimension of the 
split ring whereby the ID of the split ring is urged into firmer 
gripping (locking) engagement with the OD of the output drive 
shaft. The split ring and output drive shaft are sized so that 
in the absence of any load on the split ring/ the split ring and 
the output drive shaft have a slip or running fit that will 
permit the split ring to move relative to the output drive 
shaft. After this firm gripping engagement of the split ring 
with the output drive shaft has been established, continued 
rightward movement of piston rod 34 is transmitted through lever 
arm 46 to turn split ring 64 and output drive shaft 88 clockwise 
in unison to deliver a torque load to the fastener. It should 
be noted (and it is an interesting feature of this invention) 
that as the fastener tightens and higher torque loads are 
delivered to it to load it to the desired level, the loading of 
the ID of the split ring against the OD of the output drive 
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shaft also increases. Thus, higher torque loads do not tend to 
cause slippage between the cylindrical ID of the split ring and 
the cylindrical OD of the output drive shaft; rather, the grip 
therebetween increases to prevent slippage. It should also be 
noted that the relatively small extent of gap 66 maximizes the 
surface area on the ID of split ring 64 which is available for 
gripping engagement with the OD of output drive shaft 88 (or any 
other item which is engaged by the split ring). 

When piston 32 and rod 34 complete their right of travel and 
it is desired to return the wrench to its starting position, 
hydraulic fluid is delivered to the right side of the piston to 
move it leftward for a return or resetting stroke. As rod 34 
moves to the left, lever arm 4 6 first moves counterclockwise 
about the pivot pin 50 to bring lever arm shoulder 58 into 
contact with land side 76 whereby gap 66 is opened as the result 
of the right part of the split ring (with land 72) being moved 
away from the left part of the split ring (with extension 68). 
At the same time, Belleville springs 78 are compressed by the 
rightward movement of screw 78 relative to extension 68. This 
opening of gap 66 releases split ring 64 from gripping 
engagement with output drive shaft 88, whereby the split ring is 
then free to rotate relative to the output drive shaft. 
Continued leftward movement of rod 34 to its full retracted 
position then moves lever arm 46 and split ring 66 
counterclockwise relative to the stationary output drive shaft 
(held stationary because it is on the fastener being tightened) . 

When the return stroke is completed (leftward movement of 
rod 34 stops), and the wrench is ready for another forward 



- 13 - 

stroke. The Belleville springs 84 expand to move screw 78 
leftward, thereby tending to slightly close gap 66 and 
re-establishing the threshhold friction engagement between the 
ID of the split ring and the OD of the output drive shaft. The 
5 unit is then ready for another forward stroke of the wrench to 

apply another torque load to the fastener. 

Gap 66 is preferably filled with an elastomer material such 
as an RTV (room temperature vulcanized) elastomer. The unit 
also has 'O* rings 102 near the bronze bearings 94. It is 

10 expected that the bearings will be lubricated; and the /cr rings 

102 and elastomer in gap 66 prevent infiltration of lubricant to 
the OD of output drive shaft 88 and/or the ID of split ring 64 
which might impair the gripping action of the split ring. 

As can be seen from the foregoing/ the torquing apparatus of 

15 the present invention operates in one direction to firmly engage 

and drive the output drive shaft to deliver a torque load to a 
fastener; and it operates in the other direction to move (in 
this case slip) relative to the stationary output drive shaft to 
permit the wrench to recycle for another forward stroke while 

20 the output drive shaft remains engaged with the fastener being 

tightened. Thus, the motion and other advantages of a ratchet 
mechanism are realized without the disadvantages of a ratchet 
mechanism. 

The torquing apparatus of the preferred embodiment also has 
25 several other advantages over a ratchet mechanism. For example, 

a ratchet mechanism inherently defines the minimum stroke of the 
wrench, since the forward stroke must move the ratchet mechanism 
far enough to permit ratchet operation on the return stroke. No 
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such stroke limitation is present in the torguing apparatus of 
the illustrated apparatus. The forward stroke of the wrench can be 
any amount desired or selected by the operator, and the 
mechanism operates fully for any arc of stroke up to the maximum 
5 obtainable with the wrench. Adjustment of the stroke may be 

accomplished by an adjustable screw 98 housed in a block 100. 
The position of the rounded end 102 of the screw will set the 
limit of travel of piston rod 34 and, hence, set the stroke of 
the wrench. Thus, the wrench can be operated with full stroke, 
10 any desired short stroke, or any variation therebetween. 

The elimination of a ratchet mechanism, which of necessity 
surrounds the output drive shaft and enlarges the nose end of 
the wrench, makes it possible to have a wrench with a small nose 

diameter. In the preferred embodiment, the nose diameter can be as 
15 small as the diameter of the output drive shaft plus the 

thickness of the split ring, i.e., basically the OD of the split 
ring. Another interesting feature of the preferred embodiment is 
that it is not necessary to increase the thickness of the split 

ring to increase the strength of the unit. Rather, strengthen 
20 be increased merely by lengthening the split ring along its 

axis, i.e., in the direction of the axis of the output shaft. 

Thus, the unit can be strengthened without increasing nose size. 
Since the split ring interacts with the outer cylindrical 

surface of the output drive shaft, the axial opening of the 
25 drive shaft can be of any cross section (e.g., hexagonal or 

square), and the wrench can accommodate interchangeable bits and 

drive bars. 
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The torquing apparatus of the present invention also may- 
eliminate the need for a separate •■no-back" apparatus. The 
wound-up torque in the fastener (which can be released on a 
return stroke of the wrench) will tend to maintain the friction 
contact between the ID of the split ring and the OD of the output 

drive shaft for an initial short part of the return stroke of 
the wrench until the stored torque in the fastener is released; 
and slippage of the split ring relative to the output drive 
shaft will start after the stored toVque is released in a 
controlled manner. While the embodiment described herein has 
the screw 78 threaded (grounded) into lever arm 46, it should be 
understood that the screw may be grounded elsewhere. For 
example, the screw may be grounded by being threaded into a 
block carried- on one or both of plates 62 or 64 or to a 
projection on the right side of the split ring. The essential 
point is that the screw must be grounded in a way that insures 
that the threshhold friction is applied between the ID of the 
split ring and the OD of the output drive shaft to cause the 
initial gripping therebetween for the start of the forward 
stroke. 

It will be understood that when the foregoing discussion 
refers to reducing or increasing the gap in the split ring, 
there is an accompanying reduction or increase in the ID of 
split ring 64. In all cases the reduction or increase of gap 
and ID dimensions is very small, but those small changes are 
sufficient to achieve the firm gripping release actions 
described herein. 
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It should also be noted that the torquing device of the 
present invention is not limited to use with powered wrenches, 
or to wrenches in the conventional sense. The torquing unit of 
this invention may, e.g., be used with a manually operated 
wrench or a stud puller, or with any device where it is desired 
to apply a torque load to member in one direction and slip 
relative to the member in the other direction. Also, it will be 
understood that the split ring need not cooperate with an output 
drive shaft as in the embodiment described herein. The split 
ring may be positioned to interact (i.e., grab in one direction 
and slip in the other) with any cylindrical body which 
constitutes a load, including the member to which the torque 
load is to be applied. When the output drive shaft or similar 
structure is used, it may be viewed as an item to which the 
torque load is to be applied (and then delivered, e.g., to a 
fastener) . 

While preferred embodiments have been shown and described, 
various modifications and substitutions may be made thereto 
without departing from the scope of the invention. 
Accordingly, it is to be understood that the preferred embodiment 
has been described by way of illustration, and not limitation. 
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Claims:- 

1. A torquing apparatus including: 

split ring means for mounting on an" item to which a torque 
load is to be applied / said split ring means having a gap 
therein and a generally cylindrical inner surface; 

loading means to establish an initial gripping engagement 
between said split ring means and the item to be torqued to 
restrain slippage in a first direction between said split ring 
means and the item to be torqued; 

lever means connected to said split ring means to deliver a 
torque load through said split ring means to the item to be 
torqued; 

grip enhancing means to increase the gripping engagement 
between said split ring means and the item to be torqued upon 
the delivery of increased torque to the item to be torqued; and 

release means to release the gripping engagement between 
said split ring means and the item to be torqued to permit 
slippage in a second direction between said split ring means and 
the item to be torqued, said second direction being opposite to 
said first direction. 

2. A torquing apparatus as in claim 1 wherein said 
loading means includes: 

spring means connected to said split ring means to impose a 
bias load on said split ring means in the direction to reduce 
the gap in said split ring means. 
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3. A torquing apparatus as in claim 2 wherein said 
loading means includes: 

load transmission means operatively associated with said 
spring means; 

said spring means being grounded with respect to a first 
part of said split ring means, and said load transmission means 
being grounded to establish said bias load means. 

4. The torquing apparatus of claim 1, 2 or 3 wherein said grip 
enhancing means includes: 

means to impose a load on said split ring means in the 
direction to reduce the gap in said split ring means. 

5. The torquing apparatus of any preceding claim wherein said 

-release- means includes : 

means to impose a load on said split ring means in the 
direction to enlarge the gap in said split ring means. 

6. The torquing apparatus of claims 4 and .5 wherein: 
said grip enhancing means includes interacting parts of said 

lever means and said split ring means to impose a load on said 
split ring means in the direction to reduce the gap in said 
split ring means; and 

said release means includes interacting parts of said lever 
means and said split ring means to impose a load on said split 
ring means in the direction to enlarge the gap in said split 
ring means. 
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7. A power operated torquing apparatus including: 
power means for generating an operating force to deliver 

torque to an item to be torqued; 

lever means pivotally connected to said power means; 

split ring means for mounting on an item to which a torque 
load is to be applied, said split ring means having a gap 
therein and a generally cylindrical inner surface, said split 
ring means being connected to said lever means; 

loading means to establish an initial gripping engagement 
between said split ring means and the item to be torqued to 
-restrain slippage in a first direction between said split ring 
means and the item to be torqued; 

lever means connected to said split ring means to deliver a 
torque load through said split ring means to the item to be 
torqued; 

grip enhancing means to increase the gripping engagement 
between said split ring means and the item to be torqued upon 
the delivery of increased torque to the item to be torqued; and 

release means to release the gripping engagement between 
said split ring means and the item to be torqued to permit 
slippage in a second direction between said split ring means and 
the item to be torqued, said second direction being opposite to 
said first direction. 

8. A torquing apparatus as in claim 7 wherein said 
loading means includes: 

spring means connected to said split ring means to impose a 
bias load on said split ring means in the direction to reduce 
the gap in said split ring means. 
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9. A torquing apparatus as in claim 8 wherein said 

loading means includes: 

load transmission means operatively associated with said 

spring means; 

said spring means being grounded with respect to a first 
part of said split ring means, and said load transmission means 
being grounded to establish said bias load means. 

10. The torquing apparatus of claim 7,8 or 9 wherein said grip 
enhancing means includes: 

means to impose a load on said split ring means in the 
direction to reduce the gap in said split ring means. 

11. The torquing apparatus of any of claims 7 to 10 wherein said 
release means includes: 

means to impose a load on said split ring means in the 
direction to enlarge the gap in said split ring means. 

12. The torquing apoaratus of claims 10 and 11 

said grip enhancing means includes interacting parts of said 
lever means and said split ring means to impose a load on said 
split ring means in the direction to reduce the gap in said 
split ring means; and 

said release means includes interacting parts of said lever 
means and said split ring means to impose a load on said split 
ring means in the direction to enlarge the gap in said split 
ring means. 
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13. A torquing apparatus as in any of claims 7 to 12 
including: 

land means projecting from said split ring means adjacent to 
the location of said gap; 

groove means in said lever means; 

said grip enhancing means including cooperating surfaces on 
said land means and said groove means to impose a load on said 
split ring means in the direction to reduce the gap in said 
split ring means; and 

said release means including cooperating surfaces on said 
land means and said groove means to impose a load on said split 
ring means in the direction to enlarge the gap in said split 
ring means. -. % . . . -i V v -. ... : ■: 

14. A torquing apparatus as in any of clains 7 to 13 
including: 

sealing means, to protect against infiltration of material 
between said split ring means and the item to be torqued. 

15. The torquing apparatus of claim 14 wherein: 
said sealing means includes elastomer material in the gap of 

said split ring means. 

16. .The torquing apparatus of claim 14 wherein: 

said sealing means includes ring seals between the inner 
surface of said split ring means and the item to be torqued. 
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17. A torguing apparatus as in any of claims 7 to 16 wherein: 
said grip enhancing means and said release means are 
alternately and automatically operated by cyclic operation of 
said power means. 

5 18. A torguing apparatus as in any of claims 7 to 17 wherein: 

said power means is a reciprocally operating hydraulic 
piston; and 

said grip enhancing means and said release means are 
automatically operated by reciprocal operation of said piston. 

10 19. A power operated torque wrench including: 

power means for . generating an operating force to deliver 
torque to an item to be torqued; 

lever means pivotally connected to said power means; 
split ring means for mounting on an item to which a torque 
^load is to be applied, said split ring means having a gap 

therein, a generally cylindrical inner surface, projection means 
extending from a first part of said split ring means adjacent 
said gap, and land means on a second part of said split ring 
means adjacent said gap; 
2o connecting means connecting said lever means to said 
projection means of said split ring means; 

groove means in said lever means, said groove means facing 
and receiving said land means; 

spring means grounded on said projection means; 
25 load transmission means operatively associated with said 
spring means to establish an initial gripping engagement between 
said split ring means and the item to be torqued; 
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10 



first parts of each of said land means and said groove means 
cooperated to load said split ring means in a first direction to 
reduce said gap and thereby increase the gripping engagement 
between said split ring means and the item to be torqued in 
response to operation of said power means to move said lever 
means in a torquing direction; and 

second parts of each of said land means and said groove 
means cooperating to load said split ring means in a second 
direction to enlarge said gap and thereby increase the gripping 
engagement between said split ring means and the item to be 
torqued in response to operation of said power means to move 
said lever means in a resetting direction. 

20. The wrench of claim 19 wherein: 

said load transmission means includes fastener means having 
15 one end engaging said spring means, said fastener means passing 
freely through said projection means and being grounded at the 
other end . 

21. The wrench of claim 20 wherein: 

said fastener means is connected to said lever means. 

20 22. The wrench of claim 21 wherein: 

said fastener means is adjustably connected to said lever 

means. 

a 

23. The wrench of claim 19, 20, 21 or 22 including: 
output drive means positioned within said split ring means, 
25 said output drive means having a cylindrical outer surface 
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facing the cylindrical inner surface of said split ring means; 

the inner diameter of said split ring means without any load 
thereon being slightly greater than the outer diameter of said 
outer cylindrical surface of said output drive means. 

24 . A power operated torque wrench as in any of claims 19 to 23 
including: 

sealing means to protect against infiltration of material 
between said split ring means and the item to be torqued. 

' 25. The torque wrench of claim 24 wherein: 

said sealing means includes elastomer material in the gap of 
said split ring means. 

26. The torque wrench of claim 25 wherein: 
said elastomer is RTV material. 

27. The torque wrench of claim 24 wherein: 

said sealing means includes ring seals between the inner 
surface of said split ring means and the item to be torqued. 

28. A pawe^ operated torque wrench as in any of claims 19 to 27 wherein 
said grip enhancing means and said release means are 

alternately and automatically operated by cyclic operation of 
said power means. 

29. A power operated torque wrench as in claim 25 wherein: 
said power means is a reciprocally operating hydraulic 

piston; and 
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said grip enhancing means and said release means are 
automatically operated by reciprocal operation of said piston, 

30. Torquing apparatus substantially as herein described 
with reference to any of the accompanying drawings/ 
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